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Coaep:xanue (pabovasi nporpamMmma)

Mecto nucuuniauHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yueHHs 10 JUCHMIUIMHE, 00eCeunBaroLIie JOCTHKEHIE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYECHHS O IPOrpamMMe

O0BeM u BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIMUILTAHBI
MartepuanbHO-TEXHHUECKOE U YIeOHO-METOINIECKOE 00ECIIEUCHHIE TUCIUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



HGHBIO N3YUCHUA JAUCHUITIIMHBI

SABJIACTCA

(dopmupoBanue

pe3ynabTaTOB  OOyYeHUS,

o0ecneunBaroInX JOCTH)KEHNE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI.

1. MecTo aucuuninnbl B cTpykrype OII

JuctunauHa MareMaTHYecKHii aHaiW3 BXOAMT B 0a3oBylo dacTh Onoka bl./[ucniurmnHbr

(Moynn)

[IpeamrecTByromKe TUCIUIUIMHBI TIO CBA3SIM KoMmIleTeHIni: JInnelinas anredpa
[Tocneayromuye MUCIUIUIMHBI TIO CBS3sM KomreTeHIui: KopnopaTtuBHble HMH(DOpPMAIIMOHHBIC

CHUCTEMHI , MGTO,Z[BI OIITUMAJIBbHBIX pemeHHﬁ

2. Ilnanupyemblie pe3ybTaTbl 00yYeHHs M0 AUCHHUILUIMHE, 00ecTeYnBAKOIIMeE TO0CTHKEHNE
IUIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUsI M0 MPporpaMmme

N3ydyenne qucuumuinael MaTeMaTHuecKuid aHAIM3 B 00pa30BaTENIbHOM MPOrpaMMe HAIpPaBIEHO

Ha (OPMHUPOBAHKE Yy OOYYAIOIIUXCS CICAYIOMUX KOMITCTCHITHH:
Oobmenpodeccuonanbubie komnerenunu (OIIK):

OIIK-7 -

CIIOCOOHOCTBIO peumaTtb CTaHAAPTHBIC 3a/1a4un HpO(i)eCCI/IOHaHBHOI}'I ACATCIIbHOCTH Ha

OCHOBe MH(OPMAIMOHHON 1 OHOIHOrpaduIecKoil KyabTyphl ¢ IPUMEHEHHEM HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI M C YYETOM OCHOBHBIX TpeOOBaHMI MH(POpMAaMOHHON 0€301acHOCTH

[Inanupyemsie |Ilmanupyembie pe3yabTaThl 00y4eHHUsI MO AUCHHIJINHE
pe3ysbTaThI

00y4eHus1 1o

porpaMMme

OIIK-7 Biagers

3HaTe

VYMmern

(MMETh HaBbIKN)

OIIK731: ocHOBEI
WHGOPMAIIMOHHON 1

OIIK7yl: ananusupoBaTh
oubmmorpaduyeckuii u

OIIK781: HaBbIKaMU pelICHUs
CTaHJApTHBIX 33724

OCHOBHBIX TpeOOBaHUI
MH(pOpMaLOHHON
0e3omacHoOCTH

oubmorpaduaeckoit WH(pOpPMaITHOHHBIH npodeccuoHaIbHON
KYJIBTYPBI; OCHOBBI MaTepHal, UCIOIb3Ys NeSITeIbHOCTH Ha OCHOBE
MH(pOPMAaIMOHHO- UH(POPMAaIMOHHO- UH(POPMALIMOHHOM U
KOMMYHHKAIIMOHHBIX KOMMYHUKaIlMOHHBIE o6ubamorpaduueckoit
TEXHOJIOTUH TEXHOJIOTUU KYJIBTYpPBI C IPUMEHECHUEM
nH(}OpPMAaLIMOHHO-
KOMMYHHMKaIIMOHHBIX
TEXHOJIOTH
OIIK732: ocHOBHBIE OIIK7y2: pewmath OIIK782: HaBBIKAMM aHAJIN3a
TpeOoBaHUs CTaHJApTHBIC 33/1a4H poheCCHOHATEHO-
MH(pOPMAaIMOHHOM npodeccuoHaIbHON HNPaKTUYECKOH 1A TeTbHOCTH
0€30MacHOCTH JESITEIbBHOCTH C YUETOM  [paboThl ¢ UCIIOJIb30BaHUEM

OCHOBHBIX TPeOOBaHHIA
MH(POPMAITUOHHOMN
0€30MacHOCTH ¢
MIPUMCHEHHEM
UH(pOpPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

3. O0beM U BUABI y4eOHOIT padoThI

Y4eOHbIM MJIaHOM MPEeTyCMaTPUBAIOTCA CIIEYIOIINE BU/IbI Y4eOHOM paboThI MO TUCIUIUINHE:

Ounas ¢popma 00y4eHuUs1

Buab1 yueoHoii paéornl Beero wac/ 3.¢.
Cem 2
KonTakTHas paboTa, B TOM 4HCIE: 74.4/2.07
3aHgaTHS JIEKIIUOHHOIO TUIA 36/1
3aHATHS CEMUHAPCKOTO THTIA 36/1




NunuBunyanpHas konTaktHas padora (MKP)

0.4/0.01

I'pynnoBast kontakTHas padota (I'KP) 2/0.06
CamocrositenbHas paboTa, B TOM YHCTIE: 15.6/0.43
ITpomexxyTodHast aTTecTamus 18/0.5
Bua npomexyTo4HoOM arTecTanyu:

DK3aMeH OK3
OO61mmast TpyaoeMKocTh (00beM gacTu 00pa3oBaTeIbHON

nporpammsl): Yacel 108
3adeTHbIe €IMHUIIBI 3

3a04Has popma

Buabl yueOHo# padoThl

Bcero ugac/ 3.e.

Cem 2
KonTakTHas paboTa, B TOM 4HCIE: 14.4/0.4
3aHsATUS JEKIIMOHHOTO TUTIA 4/0.11
3aHATUS CEMUHAPCKOTO THIIA 8/0.22
WnpuBunyanpHas koaTtaktHas padora (MKP) 0.4/0.01
I'pynmnoBast kontaktHas padota (I'KP) 2/0.06
CamocTosTenbpHas paboTa, B TOM YHCTIE: 86.6/2.41
[TpomesxyTouHas arTecTanus 7/0.19
Bua npomexyTo4HOM arTecTanyu:
DK3aMeH OK3
OO6mas Tpya0eMKOCTh (00BhEM YacTu 00pa30BaTEIIHLHOM
nporpammsl): Yacel 108
3adeTHbIC eAMHUIIBI 3

4. Conep:xkanue IUCHUNTIHHBI

4.1. Pazoenvt, memuvl OUCUUNTUHDL U 6UObL 3AHAMUIL:
Tematuueckuii IIaH JUCHUILTUHBI MaTeMaTHUeCKUY aHAIN3 MPEACTABIEH B TaOJIHIIE.

Pa3;[e.m,1, TeMbl JUCHMIIJIMHBI M BUABI 3aHATHH

Ounasi popma 00yueHus

KonTakTHasi padora = = Ilnanupyembie
3ansTus & £ | pe3yabTarbl 00y4eHus B
Ne HanmeHoBaHMe TeMbl = |cemmunapckoro a A g 'S COOTHOLLIEHHH C
/o | (pasmena) AMCUHIIMHBI L R § S| pesynbraramu o6yuenns
= E- 7 E = = | = = 2| mo obpasoBarenbHO
= &8 O nporpamMmme
BBenenue B MaTeMaTHUYSCKUM OINK7s1, OTIK732,
L aHanu3. Teopus mpenenos 8 8 3 |OIK7yl, OlIK7y2,
' OI1K781, OIIK782
Juddepenumansaoe OIIK731, OIIK732,
2. |ucumcnenue 8 8 3 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
HHTerpampHOE UCUYHUCIICHHE OIIK731, OIIK732,
3 12 12 6.6 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
DyHKIIMA MHOTUX [TE€PEMEHHBIX OIIK731, OIIK732,
4 8 8 3 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
KoHTposnb 18
Hroro 36 | 36 [ 04 | 2156

3a04Has popMa




Ne
n/n

HaunmeHoBaHHE TEMBI
(pa3zaesa) IMCUMILIHHBI

KonraktHas

adora Ilnanupyembie

3angarus
CEeMHHAPCKOro

pe3yJabTaThbl 00y4eHHus B
COOTHOIIEHUH C

Jlekuun

pe3yJiabTaTamMu 00y4eHust
1o o0pazoBareJIbHOM
nporpamme

HUKP

I'KP
Hasi paboTa

CamocroaTein

BBenenne B MaTeMaTHYECKUN
aHanu3. Teopus npeaenon

OI1K731, OIIK732,
OIlK7y1, OIIK7y2,
OIIK 781, OTIK782

N
o

Juddepenumansaoe
HCUHCIICHUE

OIIK731, OITK732,
OIIK7y1, OIIK7y2,
OITK 781, OTTK 782

20

I/IHTeraJIBHOC HCYUCIICHUEC

OI1K731, OIIK732,
OIlK7y1, OIIK7y2,
OIIK 781, OTIK782

26.6

(DYHKI_[I/II/I MHOT'UX IIEPEMCHHBIX

OI1K731, OIK732,
OIlK7y1, OIIK7y2,
OIIK7s1, OITK782

20

KoHTpoib

Hroro

4 | 8

| 04 | 2 | 866

4.2 Cooepircanue pazoenoe u mem

4.2.1 KonrakTHas pa6ora

TemaTuka 3aHATHI JeKIIHOHHOT'0 THUIIA

Neni/m

HaunmeHnoBaHue TeMbI

(pa3neina)
AUCHHUILJIMHBI

Bua 3ansarusa

JeKIUOHHOI0 THIA*

TeMaTHka 3aHATHA JEKIIMOHHOI0 THIIA

Bsenenue B
MaTeMaTHUCCKUM
ananus. Teopus
MpEeEIoB

JIEKIAS

ITonsTue MHOXKecTBa. Onepanuy Haj
MHOkecTBaMu. CTaHAapTHBIE YHCIIOBbIE
MHOXkeCTBa. Beinmykisie MHOXecTBa. [TonsaTue
OKPECTHOCTH TOUYKH. PyHKIMOHAIbHAS
3aBucuMocTh. CBolicTBa pyHkimit. ['paduku
OCHOBHBIX 2JIEMEHTapHbIX (PYHKLINH.
DYyHKIUHU CIIPOCA U MPEAJIOKECHUS.

JIEKIAS

[TocnenoBarenbHOCTS. [Ipenen
MOCJIEIOBATEILHOCTH U €r0 CBOMCTBA.
[Tpenen ¢pynkuuu. beckoneunslie u
OJIHOCTOPOHHHUE TIpeiesibl. beCKOHeUHO Malibie
u 0ecKOHEYHO OouiblMe QYHKINHU, UX
cBorictBa. (CBOWMCTBA MPEJIEIIOB.

JIEKIIUS

IIpusnaku cymecrtBoBanus npeaeina. llepseiii
Y BTOPOW 3aMeyYaTeIbHbIE TIPEIEIIbI.
Brruncnenue npeaenoB GyHKIHHA, CIOCOOBI
PACKPBITHSI HEOMPEAEIEHHOCTEM.

JICKIUA

HenpepbIBHOCTh (PYHKIIMHM B TOUKE U HA
otpeske. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUA.
Touku pa3pbiBa, UX KJIACCH(PHUKAIINA.




Huddepennmanbaoe
HNCYHUCIICHUC

JIEKIIAS

[TpousBoaHast GyHKIIMK, €€ TE€OMETPUUSCKHI
cMmbici. [IpaBuia BeIYHMCIIEHUS IPOU3BOTHBIX.
OcHoBHBIE TeopeMbl Tu(hepeHITnaTEHOTO
ucuucienus: reopeMsl Pepma, Posus,
Jlarpanxa.

JIEKIAS

Hccnenoanue GpyHKIMH CpeicTBAMU

T PEepeHITMATLHOTO HCYUCICHHS. Y CITIOBHS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6Xo1uMblil 1 10CTaTOYHBIE
MPU3HAKU CYIIECTBOBAHHS SKCTPEMYMA.
Beimykinocts ¢ynkiuu. Touku neperunda
rpaduka GyHKIUU. ACUMITOTHI rpaduka
dbyakuun. O0mas cxema UCClIeI0BaHUS

byHKIMN.

JIEKILIUS

[IpouzBoaHbIe BricIIMX NOpsAAKOB. [IpaBuio
Jlonurans. Juddepennman GyHKIUN U €ro
reoMeTpuyeckuii cMbicia. CBoiicTBa
muddepeHmnmana.

JIEKIAS

DKOHOMHYECKUN CMBICI TPOU3BOTHOM:
npeiebHbIe U3EPIKKU TPOU3BO/ICTBA,
AJIaCTUYHOCTH QYHKIMH CIIpoca U
MPEIOKEHHUSI.

NHuterpansnoe
UCYHCIIEHUE

JICKIIUS

IlepBooOpazHas, ee cBONCTBA.
HeonpenenenHslii HHTETpaJl U €r0 CBOWCTBA U
Ir€OMETPUYECKHUI CMBICIL.

JIEKIAS

OCHOBHBIE METO/BI HUHTETPUPOBAHUS
(HeTmocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE TI0 YACTSIM, HHTCTPUPOBAHUE
MOJICTAHOBKOI).

JIEKIAS

OmnpeneneHHblil UHTErpai, ero
reoMeTpUUYECKUil cMbIci. OnpenencHHbIin
MHTErpall Kak (GyHKIIHS BEpXHETO Mpezena.
Teopema HptotoHna-Jleii6numa. CBoiicTBa
OINPEICIEHHOIO HHTErpaa.

JICKIUA

['eomeTpuueckue NpuIoKEeHUs
omnpeneneHHoro uaTerpaiga. HecoOcTBeHHBIE
MHTErpaJibl IEPBOTO U BTOPOTO poja.

OyHKIINA MHOTHX
IIEPEMEHHBIX

JIEKIIUS

[TonsiTre pyHKIMNU MHOTUX MTEPEMEHHBIX.
I'padux GyHKIIMU MHOTUX MEPEMEHHBIX.
[Ipenen u HenpepbIBHOCTH (DYHKIIUU MHOTHX
IIEPEMEHHBIX.

JIEKIIUSA

YacTtHbie MIPOU3BOJHBIC U IIOJIHBIN

nuddeperran GyHKITMH MHOTHX
nepeMeHHbIX. [Ipon3BoiHAs 110 HATPABJICHHUIO.




JIEKILIUS

I'paguieHT QyHKIMN MHOTUX [TEPEMEHHBIX.
DKcTpeMyM (PYHKIIMM MHOTUX TTIEPEMCHHBIX.
JocraTouHoe yciioBue 3KCTpeMyma (PyHKIINH
JIBYX TIEPEMEHHBIX.

*JIeKIIUN ¥ WHBIE yUeOHbIe 3aHATHSA, TIPEIyCMaTPHUBAIOIINE IPEUMYIIECTBEHHYIO Tiepefady yaeOHo!i HH(pOpMAaITHH
Ne1arorn4eckuMi pabOTHUKAMH OpraHM3alud U (WIIK) JTUIAMH, PUBICKAEMBIMH OpTaHU3aliell K peanu3anun
00pa3oBaTeIbHBIX IPOTrPaMM Ha WHBIX YCIOBHUAX, 00yYarOIUMCs

TemaTuka 3aHSITHI CEMMHAPCKOI0 THIIA

Neni/m

HanmeHnoBaHMe TeMbI

(pa3nesna)
AMCUUTJIMHBI

Buj zansarus

CEMHHAPCKOro THma**

TeMaTuka 3aHATUA CEMHUHAPCKOIo TUIa

Beenenue B
MaTeMaTUYCCKHI1
aHanus. Teopus
MpeJeoB

IMPaKTHICCKOEC 3aHATHC

[Tonsitue MuOkecTBa. Oniepariu Hajl
MHOXkecTBaMU. CTaH/IapTHBIE YHUCIIOBBIE
MHO’K€CTBa. BhINyKiible MHOKECTBA.
[ToHsiTHE OKPECTHOCTH TOYKHU.
@OyHKIMOHANbHAA 3aBUCUMOCTh. CBOICTBa
bynkuii. ['paduxu 0ocCHOBHBIX
alIeMeHTapHbBIX QyHKIHUNA. OyHKIMH cIpoca
1 IPEJIOKEHUSL.

MMPAKTHYCCKOC 3aHATHC

[TocnenoBarenbHOCTS. [Ipenen
MIOCJIEIOBATEIbHOCTH U €TI0 CBOMCTBA.
[Ipenen pynkiuu. beckoneunsie u
OJIHOCTOPOHHHUE TpeAeIibl. beCkoHeuHO
MaJible 1 0eCKOHEUHO Ooubline QyHKIUH, UX
cBorictBa. (CBOMCTBa MPEAECIIOB.

MMPAKTHUYCCKOC 3aHATHUE

[Ipr3Haku cyiiecTBOBaHUS Mpeena.
IIepBblii 1 BTOPOU 3aMeydaTeNIbHBIE IPEIEIIBI.
Brruucnenne npenenoB GyHKIUNA, CTTOCOObI
PACKPBITHS HEOIIPEAETIEHHOCTEN.

MMPAKTHUYCCKOC 3aHATHUE

HenpepbIBHOCTh (PYHKIIMH B TOUKE U HA
otpeske. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUA.
Touku pa3pbiBa, X KJIacCU(PUKAIIHAL.

Huddepennmanbaoe
HCUYUCIICHUE

IMMPAKTHUYCCKOC 3aHATHE

[TpousBoaHas GyHKIMH, €€
reoMeTpuyeckui cMoici. [Ipasuiia
BBIYMCIICHHS TPOU3BOIHBIX. OCHOBHBIE
TeopeMbl U HepeHIINATEHOTO HCUUCITICHUS:
teopembl Depma, Pois, Jlarpanxka.

MPAKTHUYCCKOC 3aHATHUC

Hccnenoanue GpyHKIIUU CPECTBAMU

T depeHIMaTbHOTO UCYUCIIEHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6XoauMblil 1 1OCTaTOYHBIE
MPU3HAKYU CYILIECTBOBAHMS SKCTPEMYyMaA.
Breimyknocts ¢yakiuu. Touku nepernda




rpaduka GyHkmuu. AcCUMOTOTH Tpaduka
dbynkuu. OO0Iasi cxema ucciaeI0BaHus

byHKIHH.

IMPAKTHYECKOC 3aHATHE

IIpousBoaHbIe BeICIINX NOPsAAKOB. [IpaBuio
Jlommurans. uddepennman GyHkium u ero
reoMeTpuyeckuit cMmbicia. CBoMcTBa
nuddepenmana.

MPAKTHUYCCKOC 3aHATHUC

DKOHOMUYECKUU CMBICIT TPOU3BOIHOM:
Mpe/iesIbHbIC U3JIEPKKU MTPOU3BOICTBRA,
AACTHYHOCTh (DYHKIIMH CTIpOoca U
MIPEJIOKCHUSI.

HuTerpanbaoe
HCUYHUCIICHHE

IMPaKTHICCKOEC 3aHATHC

[TepBooOpasHasi, ee cBOWCTBA.
HeonpeneneHHbIi MHTErpal U €ro CBOMCTBA
Y TEOMETPUYECKUI CMBICIL.

IMMPAKTHYCCKOC 3aHATHUC

OCHOBHBIE METO/IbI HHTETPUPOBAHUS
(HeTmocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE T10 YACTSIM,
WHTETPUPOBAHUE TOJICTAHOBKOI).

IMMPAKTHYCCKOC 3aHATHC

OmnpeneneHHblil HHTErpai, ero
reoMeTpuyeckuil cmbicia. OnpeneneHHbIN
MHTErpajl Kak (QyHKIUS BEpXHEro npejena.
Teopema Hprorona-JleiiOnuia. CoiicTBa
ONPEAEIICHHOI0 HHTErpasa.

MMPAKTHUYCCKOC 3aHATHE

I'eomeTpuyeckne NpuIoKEHUs
OIIPEIIETICHHOT O UHTErpaJa.
HecoOcTBeHHbIE HHTETrpabl IEPBOTO U
BTOPOIO poJa.

DYyHKIIMU MHOTUX
MEPEMEHHBIX

MMPAKTHUYCCKOC 3aHATHUE

[TonsATHE QYHKIIMM MHOTUX EPEMEHHBIX.
I'paduk pyHKIIMY MHOTUX NTEPEMEHHBIX.
[Tpenen u HeNpepbIBHOCTh (PYHKIIUU MHOTUX
NIEPEMEHHBIX.

MPAKTHUYCCKOC 3aHATHUC

YacTHble TPOU3BOIHBIE U TTOTHBIN
nuddeperran GyHKIITT MHOTHX
nepemeHHbIX. [Ipon3BogHas no
HAIPaBJICHUIO.

MPAKTHUYCCKOC 3aHATHUC

['paguenT GyHKIIMM MHOTHX MIEPEMEHHBIX.
OKcTpeMyM (QYHKIIMM MHOTHX TIEPEMEHHBIX.
JocraTouHoe yciioBue 3KCTpeMyma (pyHKIIMH
JIBYX NIEPEMEHHBIX.




*x CCMUHAPBLI, MPAKTUYCCKUC 3aHATHUS, IPAKTUKYMBI, J'Ia60paTOpHLIe pa6OTBI, KOJUIOKBUYMBI U UHBIC aHAJIOTUYHBIC
3aHATHUA

Nuas koHTaKTHas padora
[Tpu npoBenenun yuebHbix 3anaTuit CI'DY obecnieunBaeT pa3BuTHe y 0O0yUYaIOIIMXCSl HABBIKOB

KOMaHJAHONH palOOThl, MEXIMYHOCTHOW KOMMYHMKAIUHM, NPUHATHS PELICHHM, JHAEPCKUX KauyecTB
(BKJIrOYAs IPU HEOOXOAMMOCTH IIPOBEJECHUE MHTEPAKTUBHBIX JIEKIIUH, TPYNIIOBBIX JUCKYCCUM, POJIEBBIX
UTp, TPEHUHIOB, aHAJIU3 CUTYallui 1 UMUTALIMOHHBIX MOJIEJIeH, MpenoiaBaHue JUCIUILIMH (MoyJieil) B
dopMe KypcOB, COCTaBICHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX HCCIEIOBAHUN, IMPOBOJUMBIX
OpraHu3aIyei, B TOM YHCIIe C YUeTOM PEerHOHAIbHBIX 0COOCHHOCTEH NMpodeccuoHaIbHOMN AesITeNbHOCTH

BBIITY!

CKHUKOB U IOTpEOHOCTEN paboTonaTeneit).
@®opmMBl M METOABI TNPOBENEHHUS WHOM KOHTAKTHOW pPabOTHl NMpHBEACHBH B MeTOIUYECKHX

yKa3aHHIX 110 OCHOBHOM NMpodeccHoHaNbHOM 00pa30BaTeIbHOM MporpamMmme.

4.2.2 CamocTosiTeJibHasi padoTa

HaumenoBanmue TeMbl (pa3aesia)

Neni/m Bua camocrositeJibHOM padoThI ***
AMCUUILIMHBI
1 BBenenue B MaremaTuueCKuid aHaIn3. TE€OpUsl |- BBIMOJHEHHE AOMAIIIHUX 33 JaHHUi
" |mpenenos - TECTUPOBAHHUE
- BBITIOJIHEHHE JTOMAITHUX 3aJaHui
2. |AuddepenunanbHoe UCUUCICHNE
- TECTUPOBAHUE
- BBITMOJHEHHE JIOMAITHHUX 3aJaHUi
3. |MHTerpanpHOE HCUYHCIIEHUE
- TECTUPOBAHUE
- BBITIOJTHEHHE JTOMAITHUX 3aJaHui
4. |DyHKIMM MHOTHUX TIEPEMEHHBIX
- TECTUPOBAHUE
*** camocTosATeNnbHas paboTa B ceMecTpe, HAalMCaHUE KypCOBBIX padOT, AOKIAIOB, BHIIOJHEHHUE KOHTPOIBHBIX
pabot
5. MaTepuajibHO-TeXHUYECKOEe U Y4eOHO-MeToIu4YecKoe obecneyeHne JUCIUIIHHbI
5.1 JIuteparypa:
OcHoBHas JInTepaTypa
1.  Makapos, C.J1. MaremaTuka A 5KOHOMUCTOB (MaTeMaTHYeCKUI aHaiIu3 M JIMHeHHas anreOpa) :

Excel
Powe

yaebHoe mocobue / Makapos C.1. — Mocksa : KnoPyc, 2020. — 263 c. — ISBN 978-5-406-07840-
2. — URL: https://book.ru/book/934068 (nata obparienus: 30.10.2019). — TekcT : 31eKTPOHHBIH.
Kpemep, H. II. Marematnueckuii aHaiu3 B 2 4. Yactb 1 : y4yeOHMK W NPAaKTUKYM IS
akageMmudeckoro 6akanaspuata / H. III. Kpemep, b. A. Ilyrko, . M. TpumuH ; OTBETCTBEHHBIN
penakrop H. III. Kpemep. — Mocksa : MzmarensctBo IOpaiit, 2019. — 244 c¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-02017-5. — Texkcr : anextponHblil // OBC HOpaiit
[caitT]. — URL.: https://biblio-online.ru/bcode/434537

Kpemep, H. III. Maremarnyeckuii aHaau3 B 2 4. Yacte 2 : y4yeOHUK M TNPAKTUKYM JUIS
akagemuueckoro Oakanaspuara / H. III. Kpemep, b. A. Ilytko, 1. M. TpuiiuH ; OTBETCTBEHHBIN
penaktop H. III. Kpemep. — Mocksa : M3znarensctBo FOpaiit, 2019. — 389 c¢. — (bakanasp.
Axkanemudeckuii kypc). — ISBN 978-5-534-02019-9. — Tekct : snexrponHsiii / ObC FOpaiit
[caiit]. — URL.: https://biblio-online.ru/bcode/43453

JonotHUTeILHAS JIUTEpPaTypa
MaremaTrka IJisi SKOHOMHUCTOB. 3amayHuk : ydeOoHoe mocobue / C.J1. MakapoB nox pea., M.B.
Mumenko mon pexn. — MockBa @ KuoPye, 2018. — 358 c. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. [lepeyeHb JUIEH3HOHHOTO MPOTPAMMHOI0 00ecneyeHust

1. Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word,
, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel, Access,
rPoint)

3. STATISTICA 6.0 (unn. mosns3.)



5.3 CoBpemenHbIe npodeccuoHATbHbIE 0a3bl TaHHBIX, K KOTOPBIM 00ecrieunBaeTcs A0CTyN

00y4arouuxcs

1. Ilpodeccuonanpuas 6a3a nanubix «MHpOpMaMOHHBIE CUCTEMbl MUHUCTEPCTBA IKOHOMHYECKOTO

pasutus Poccuiickoit @enepanun B cetn MaTepHeT» (IlopTan «Odunuansaas Poccusy -

http://www.gov.ru/)

2. IIpodeccnonanpHas 6a3a qaHHBIX «DHUHAHCOBO-3KOHOMUYECKHE MMOKa3aTenn Poccuiickoit

Ddenepaunny (Opunmansubiii caiit Munucrepersa punancos PO - https://www.minfin.ru/ru/)

3. [Ipodeccuonanpuas 6a3a manHbIx «OduimanbHas ctaTuctukay (OdunnanbHbIN calT

denepanbHOIl CITy>KOBI FTOCYAapCTBEHHOM cTaTucTuky - http://www.gks.ru/)

5.4. HNHpopManMOHHO-CIIPABOYHbIE CHCTeMbl, K KOTOPbIM o0ecrne4uBaercss JOCTYN
0o0y4Jaromuxcs

1. CnpaBouHo-nipaBoBas cucrema «Koncynbrant [1nroc»

2. CnpaBouno-nipaBoBas cucrema «['’APAHT-Makcumym»

5.5. CrienuajbHbIe MOMeEIeHUus

VY4eOHble ayAUTOPUH [T IPOBEACHUS KomruiekTsl yuennueckoit Mebenu
3aHSTUH JEKIIMOHHOIO TUIA MynbeMeauitHbINA IPOEKTOP

Hocka

OKpaH

Y4eOHble ayAUTOPUU IS TPOBEICHUS KomruiekTsl yueHndeckoii Mmebenu

NPAKTUYECKUX 3aHATUHN (3aHATHH MynbMeaUIHBIN IPOEKTOP

CEMHHApPCKOTo THUIIA) JHocka

OKpaH

Kommnsroreps ¢ Bbixos1oM B ceTh «MHTEpHET» M1 DMOC
CIay

YyeOHble ayAUTOPUH JUIs TPYTIIIOBBIX U KommiekTsl yueHHueckoi Medenu

VHJVBHTYAJIbHBIX KOHCYJIBTAINN MynbMeauiHBIN IPOEKTOP

JHocka

OKpaH

Komnerotepsl ¢ BeixonoM B cetb «MHTepHET 1 ONOC
CIoy

VY4eOHble ayAUTOPUH [T TEKYLIero KOHTpos |KommiekTsl yueHnueckoi medenu

Y IPOMEKYTOYHOM aTTECTalNK! MynbMeIuiTHBINA TPOEKTOP

JHocka

OKpaH

Kommerotepsl ¢ BeixonoM B ceTb «MHTepHET 1 DNOC
CIay

[Tomermenus 1yist camocTosATenbHOM padoThl  |KoMIieKkThl yueHnuecko Meoenn

MynbMeaUIHBIN IPOEKTOP

Jocka

OKpaH

Komnbrotepsl ¢ BeixonoM B ceTb «MHTEpHET» 1 ONOC
CI'oy

[Tomerenus 1y1st XpaHEHUs U KomrmiekTsl criennanu3upoBaHHON MeOeH ISt
PO UTAKTHIECKOTO 00CTYKUBAHUS XpaHeHus: 000pyIOBaHUs
000pyTOBaHUS

JI1st mpoBeIeHUS 3aHSTHH JIEKIIMOHHOTO TUTIA UCTIONB3YIOTCS IEMOHCTPAIIMOHHOE 000PYy/I0BaHHE
U y4eOHO-HATJISIIHBIE TOCOOUS B BUJI€ TPE3CHTAIIMOHHBIX MaTEPHAIIOB, 00ECTICYMBAIOIINX TEMATHUECKUE
WJUTIOCTPAIIUH.

5.6 JlabopaTopuu u J1abopaTopHoe 000py10BaHHE



JIaGoparopusi MHPOPMALMOHHBIX TEXHOJOTHH B
npodecCHOHaIbHON AEATETLHOCTH

KommuiekTsl yueHHUECKOM Mebenu
MynbMenuitHbIN TPOEKTOP

Jlocka

DKpaH

Kommbrorepsl ¢ BbIXoAoM B ceTh «HTEpHET» U
OUOC CI'DY

JlaboparopHoe 000pyI0BaHNE

6. MOH/I O1LIEHOYHBIX CPEACTB MO AUCHUILINHe MaTeMaTHYeCKUil aHAIu3:
6.1. KoHTpOoJIbHBbIE MEPONIPUSITHS MO TUCIHHUILIMHE

OTMeTHuTh
HYKHOE
3HAKOM

«+»

®opMa KOHTPOJISI

Bua konTpoJas

Or1eHKa JOKJIaI0B

Y CTHBII/MIMCEMEHHBIN 0NPOC
TectupoBanue +
[IpakTrueckue 3agaun -
OrneHKa KOHTPOJIBHBIX paboT (7151 3a04HOM

Tekyiuii KOHTPOJIb

dbopMbI 00yUeHHUsT)
[IpomeXyTOUHBIN KOHTPOJIb | DK3aMeH +
Ilopsinok nmnpoBeaeHUsi MepPONPUATHH TeKYHIero W MPOMEXKYTOYHOIr0 KOHTPOJIA

onpenesiercs MeToan4yecKMMHU YKA3aHUSIMHU 110 OCHOBHOM NMPpogeccHoHATBLHON 00pa3oBaTe/IbHOM
NporpamMmMe BbICIIEro 00pa3oBaHus, yTBepxkIeHHbIMH Y4eHbIM coBeToM ®I'BOY BO CI'9Y Nel
ot 29.04.2020r.

6.2. [lnanupyemMsle pe3yJibTaThl 00y4eHHs 110 AUCHUILINHE, 00eclieYnBalolIMe JOCTHKEHUEe
IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs M0 MporpamMme

Oobmenpodeccuonanbubie komnerenunu (OIIK):
OIIK-7 - CIOCOOHOCTBIO pelllaTh CTAHJAPTHBIE 3a/1a4 MPOPECCUOHATBHON AESITEIbHOCTH Ha
OCHOBe NH(pOpPMAIMOHHOI U 6GubnIHorpadguyeckoit KyabTypbl ¢ IpUMEHEHHEM HH(POPMAILIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH U C YIETOM OCHOBHBIX TpeOOBaHUM MH(POpMALIMOHHON O€30aCHOCTH

[Tnanupyemeie (Ilanupyemble pe3yJIbTAaThl 00y4eHHUs 10 JUCHUIIIHHE

pe3yNIbTaThl

o0OyueHus 1o

porpaMme
3HAaTL YMeTh Brapers

(MMeTh HaBBIKHU)

[Toporossrit OIIK731: ocHOBBI OIIK7y1: ananusupoBats |OIIK78B1: HaBbIKaMu pelieHUs
MHGOPMALMOHHOM U oubnuorpaduyeckuii u CTaHJapTHBIX 3a/1a4
oubnuorpaduaeckoit nH(pOpPMaITUOHHBIHN npodecCuoHaTbHON
KYJbTYpPbl; OCHOBBI MaTepua, UCIOoJIb3ys NESATEIbHOCTH Ha OCHOBE
MH(OPMALIMOHHO- MH(OPMaLOHHO- nH(OPMALIMOHHON U
KOMMYHHUKAITHOHHBIX KOMMYHHKAIIMOHHBIE 6ubnuorpaduueckon
TEXHOJIOTUI TEXHOJIOTHUHI KYJIbTYpPbI C IPUMEHEHUEM

H(pOpPMAIIMOHHO-
KOMMYHHMKAI[HOHHBIX
TEXHOJIOTU

[ToBermennsiii  |OIIK732: ocHOBHBIE OIIK7y2: pemats OIIK78B2: HaBBIKaMHU aHaIu3a
TpeOoBaHUs CTaH/JapTHBIE 3a7ja4n npogeccuoHaTbHO-
nH(OPMALIMOHHOU npodeccuoHanbHOM MIPAKTUYECKON IEATEITbHOCTH
6e30macHOCTH JeSITeILHOCTH C Y4eTOM  [paloThI € UCIIOJIb30BaHUEM

OCHOBHBIX TpeOOBaHUI1 OCHOBHBIX TpeOOBaHMI
UH(POPMALIMOHHOM UH(pOPMAIIMOHHOMN
0e301acHOCTH 0€30I1aCHOCTH C




MIPUMEHEHUEM
nH(pOpPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU

6.3. [lacnopT OLEHOYHBIX MATEPHAJIOB

Ne HaumeHoBaHune TeMbI KonTposmpyemble |(Bua KOHTpoJIsi/MCIIO/Ib3yeMble OLIEHOYHbIE
n/m | (pa3aesa) AUCHUILINHBI IUIAHUPYeMble cpeacTBa
pe3yJbTaTbl 00y4YeHust
B COOTHOILIICHHUH C
pe3yJbTaTamu Texymmii IIpome:xyTOYHBII
00yueHus no
nporpamme
1. Beenenue B OIIK731, OIIK732, TectupoBanue [Dx3amen
Marematuueckuid ananms. |OIIK7yl, OIIK7y2,
Teopus npenenon OIIK781, OITIK782
2. |duddepennmansroe OI1K731, OIIK732, TectupoBanue |JK3aMeH
HCUYUCIICHUE OIIK7yl, OIIK7y2,
OIIK7g1, OITIK782
3. Nurerpanbaoe nucuncnenne|OIIK731, OIIK732, TectupoBanue [Dk3ameH
OIIK7yl, OIIK7y2,
OIIK781, OIIK782
4, OYHKIIUA MHOTHX OIIK731, OIIK732, TectupoBanue [Dk3ameH

IICPEMCHHBIX

OITK7y1, OMK7y2,
OITK781, OITK782

6.4.011eHOYHbIE MATEPHAJIbI JJIA TEKYIIEr0 KOHTPOJIsI

IIpumepHasi TeMaTHKa JOKJIAI0B

Pa3aesa nucuuninHbI

Tembl

Bonpockl 1J1s1 YCTHOT0/MHCBMEHHOT0 ONPOCca

Pa3aesa nucuunanHbI

Bonpocsl

3aI[aHI/Iﬂ AJISA TECTUPOBAHUSA MO TUCHUIIIMHE NJIA OHCHKHA C(l)OpMI/IpOBaHHOCTI/I KOMIIeTeHIInit

Ecau pyHkuuo f(X) MOKHO NPEACTABUTH KAK CYMMY YHMCJIa A M 0€CKOHEYHO
MaJION MPH X —> X, (PYHKUMH, TO:

-f(x)=A

-Uucno A ects npenen ¢GyHkuuu f(x) mpu x — X,

-Oynknus f(x) sBiseTca O0ECKOHEUHO MAJIOW IPU X —> X,

- f(x) He uMeer mpenaena npu x — X,




Ecau B HEKOTOPO# OKPECTHOCTH TOYKH X, GyHKuMs f(x) 3aKJII0OYEHA MEKIY
AByMs GyHKuMsIMH ¢(X) M y(X), IMCIOIIMMHU OAUHAKOBBIN npeaea A npu x — X,
1O pyHKIuA f(x):

-meet 3nauenue f(x,)=A

-He nmeer npenena npu x — X,
-CTpeMHTCS K HYJIO IPU X —> X,
-Meer npenen npu x — X, , paBHbIN A

B(X)

Iycrb «(x), B(x) - 0eCKOHEYHO MaJible IPA X —>a | lim W =1.Torma a(x):
X—a (04

-PaBna £(X)

-DxBuBaneHTHa f(X)

-beckoneuno manasi GoJiee BEICOKOTO Mmopsiaka, ueM [(X)
-beckoneuno manast Gonee HU3KOTO mopsiaka, ueM [(X)

Ykaxure HeBepHOe YTBEPKIeHUE:

sin X _

. arctgx
- lim gx _

x—0 X

1

3HaveHnue nmpegesa lim tgx paBHO:
T

X—>—+0
2

-HE CYILIECTBYET
3n
, 2
3HaueHMe npeaesa !lm (l— ﬁ) paBHO:

-6



8

N | W w (N

S 5X

. Cco
3Haqunenpeu&HalmB paBHO:
X—>

2

paBHO:

3HaueHue nmpeaesa IM1—£Bii1— paBHO:
o X3 —2X+3 )

n 3x
2X

3HaquHenpeu&Halm% paBHO:
X—>



o|lo

cosS5x—cosTx
2

lim
Beruuciaure *° x

-12

X +2x2+x+3
3HaueHue npexeaa lim paBHo:

x> x* +1

IIpousBoaHoii pynkuun y=Ff(X) Ha3pIiBaeTcsi:

Slim &Y
Ax—0 AX

Ecau pynkuus nuddepeHuupyemMa B HEKOTOPOH TOYKe, TO OHA B 3TOHM TOUYKe:
-MmeeT pa3pblB IEpBOTO poja

-HenpepsiBHa

-IIpunuMaer 3HaueHue, pasHoe 0

-lIMeeT pa3pbIB BTOPOTO poza

HenpepbiBHOCTH QYHKIMU SAABJIACTCS:

-HeoOxomumbim yenoBueM auddepeHiupyeMocty QyHKIHH

-JlocTtaTounbIM ycnoBueM auddepeHunpyeMocty GyHKINHT

-HeoO0x0oIMMbIM U 10CTaTOYHBIM yClIOBUEM TUDPEpEeHIIMPYEMOCTH PYHKIIUU

-Kpurepuem nuddepenmpyemoctu GyHKINIHN



Ecin y=f(u) u u=¢(x) nuddepenuupyemoie GyHKUNH OT CBOMX aAPryMEHTOB, TO
NMPOU3BOAHASA CI0KHON PYHKIUU Y = f(p(x)) paBHa:

-y = f'(p'(x)

-y = f(p(x)

-y = i (e(X)e'(x)

-y = ' ()e'(x)

Ipoussoanas pynkmuu y=l0gax:

, 1

“xlha

o1

aln x

5
Q

Mexay aBymst HyJaaMU a1 depeHunpyeMoil pyHKUMH BCeraa Hauaercs:
-Touka pa3priBa

-XoTs Obl OJJUH HOJIb TPOU3BOAHOM

-XoTs Obl OJTUH HOJIb BTOPOW MTPOU3BOTHON

-Touka nepeceuenus rpaduka ¢ ocbro OX

JAudppepenumnan GpyHKuuM paBeH:

-dy = f (xX)Ax
-dy = f'(x)dx
-dy = f (x)dx

-dy = f"(x)dx

Kakue 3Hakn uMel0T npupamene pPyHKIMU U NPUPALleHHEe apPTyMEHTa YObIBalollel
pyHknun:

-IIpOTHBOIOJIOKHBIE 3HAKU
-OIMHAKOBBIE 3HAKU
-OHU paBHBI HYJIIO

-OHHU cOBOAAIOT



Iponssoanas Gpynkmun f(x) = x2++/x paBHa:

- f'(X) =2x—+/X
1
-f(x)=2X - ——
(x) = 2x 24/x
- f'(X) =2x+ /X
1
-f'(X) =2x+—
) Todx

Yemy paBHA NPOU3BOIHASA (PYHKLIMH B TOYKe:
-YTi1y HakJIOHa KacaTelbHOH, MPOBEAEHHON K TpaduKky PYHKIIMU B JaHHOU TOUKE

-Tanrency yria HakJIOHa KacaTelIbHOM, MPOBEIEHHOMN K rpaduKy (PyHKIIUU B JAaHHOM
TOYKE

-Kocunycy yria HakioHa KacaTelabHOU, MPOBEACHHOU K rpaduKy QYHKIHMH B TaHHON
TOYKE

-CuHycCy yrila HaKJIOHa KacaTeJIbHOU, MPOBEACHHOM K rpaduKy (QYHKIIMHU B TAHHOW TOYKE

OnpenennTe yroj HAKJIOHA K MOJ0KUTEILHOMY HanpaBJjeHuio ocu OX kacarejibHOi
K KPHUBO¥i Y = 2X° B TOUKe ee ¢ abcuuccoii, pasHoii 1/4:

-45°

-135°

-60°

-90°

Onpenennre noseaenne GyHKuun y = 2X> + X — 1 B OKPECTHOCTH TOYKH X = —3:
-Oynkius yobiBaet

-OyHKIMA BO3paCTaeT

-OyHK1Ms HE YOBIBA€T U HE BO3pACTaeT
-OyHKIUS paBHA HYJIIO
HeonpeaeneHHbIH HHTETPAJI ITO:
-Hucno

-COBOKYITIHOCTb YHCEI

-QyHKIMA

-CemeiicTBO (hyHKIUH



b
Eciu BpInoJiHsieTcs paBeHcTBo f(x) = F'(x), TO If(x)dx paBeH:

-F(x)+c
-F(b)-F(a)
-F(x)-(b-a)

-F(a)-F(b)

b
Eciu B onipeiesiecHHOM HHTErpaJe .[ f(x)dx BBINOJHHUTL MOACTAHOBKY X =¢(t), rae
a

p(a)=a; ¢(B)=Db, To HHTErpaJ NPpUMET BUI:

b

- j f (t)dt

a

B

- [ f (o)t

a

B

-[ £ (p() - p'(t)clt

[24

b

-[ o) - p(t)at

a

Ykaxkure BepHOe PABEHCTBO:
- j (f (X) + p(x))dx = j f(x)-dx— j o(x)dx
-j(f(x)—q)(x))-dx:jf(x).dx—jgo(x)-dx

_J.mdxsz(x)-dx
o(x) " [p(x)-dx

-j(f(x)-¢(x)).dx=j f(x)-dx+j¢(x).dx

Yemy paBHA IPOU3BOAHAS OT HEONpPeAeJIeHHOI0 HHTerpaJa:
-IIpon3BoIHO# OT MOABIHTETPATLHOMN HYHKIIUN
-IlonpHTerpanbHOM QPyHKIIMN

-IToapIHTErpaTbHOMY BBIPAKEHUIO

-Jluddepennmany byHkmm

dx
HNuTerpan j Tt paBeH:




_arcsinx+c

. X
arcsin—+c¢
- a

1 . X
—arcsin—+c¢
-a a

1 . X
—arcsin—+c
-2a a

Iycrs pynkmus y = f(X) HenmpepbIBHA Ha POMEKYTKe [a@; ©), TOrIA:

T f (x)dx =ff f (x)dx
T f(x)dx = tl)lmj f (x)dx

Tf(x)dx:m(f(b)— f(a))

X—>0

Tf(x)dx =lm f(x)- f(a)

Ilycts ¢pynknusa y = f(X) HempepbiBHa B MHTepBase [a; D), Torna HecoOCTBeHHbIN

b
HHTErpaJi j f(x)dx paBeH:
b-¢
j f (x)dx

b—¢
lim j f (x)dx

b+e

lim j f (x)dx
iim f(x) - f(a)

HuTerpan I sin 3xdx paBeH:

-3cos3x+C

-—3c0s3x+C

lcosBx+C



—lcos3x+c
3

Hurerpan J'cos(g + %jdx paBeH:

-2CcosX+3x+C
—25in(5+£j+c
2 3

-lsin§+£x+c
2 2 3

-—lcos X T ic
2 2 3

1-2x

Hnurerpan IZ( Jdx paBen:

2(1—2x)
- +C
In2

- 22 |no 4

_ plt-2x)
+C
2In2

202 n24C
5dx

HuTerpas j paBeH:

coszg
-5tg§+C
-w@§+c
-gtg§+c
-&g§+C

I'pa¢uxom pyHKuMH ABYX MEepEeMEHHBIX B 001IEeM cJIy4yae siBJIsSIeTCH:
-KpuBas na miockoctu OXy
-Kpusas na mnockoctu Oyz
-KpuBas Ha mockoctu OXz

-HekoTopasi moOBEpXHOCTh B TPEXMEPHOM MPOCTPAHCTBE



JInnueit ypoBHsi GyHKIMHU ABYX nepeMeHHbIX Z=f(X,y) siBJIsieTcs:

-JIunus Ha mockocTH Oxy B KaXA0W TOUYKE KOTOPOH (YHKILMS MPUHUMAET OJAMHAKOBBIE
3HAYEHUS

-JInHus Ha mockocTh OyZ B KAXKJI0M TOYKE KOTOPOK  (PYHKIUS IPUHUMAET OJJUHAKOBBIE
3HAYCHUSA

-JIuaus Ha IOcKOCTH OXZ B KaXA0W TOUKE KOTOPOH (PYHKIIUSI HPUHUMAET OJUHAKOBBIC
3HAYECHHUS

-I"'eoMeTpruyeckoe MECTO TOUEK IMPOCTPAHCTBA, 3aJlaBaeMbIX KoopJauHaTamMu: (X;Y; f(X,Y))

DOyHKIHUSA HECKOJBKHX NepeMeHHbIX Tu(depeHnIupyeMa B TOUKeE, eCJIN:
-CyllecTBYIOT YaCTHBIE POU3BOJIHBIE TaHHON (DYHKIIMM B 3TON TOUKE
-Cy1tiecTByeT X0Ts Obl OJTHA U3 YACTHBIX IPOU3BOIHBIX JIAHHON (PYHKIIMU B JAHHOM TOYKE

-HacTHble MPOU3BOAHBIE JAHHON (PYHKIMHU CYIIECTBYIOT B HEKOTOPOIl OKPECTHOCTH
JAHHOW TOYKH W HETIPEPBIBHBI B CAMOU TOYKE

-XoT4 Obl OJJHA U3 YAaCTHBIX IPOU3BOJIHBIX CYIIECTBYET B HEKOTOPOI OKPECTHOCTH
JAHHOW TOYKH U HENPEPBIBHA B CAMOM TOYKE

[Jana ¢pyHKIus HeCKOJIbKUX nepeMeHHbIX. [Ipenes (ecjin oH cymecTByeT M KOHEYEH)
OTHOLLICHUS] YACTHOI'0 NPUPALLEHU AAHHON PYHKIUU 10 HEKOTOPOH NepeMEeHHOH K
NPUPALIECHUIO 3TOM MePEeMEHHOM NPH CTPEeMJICHUU MOCJIeTHEr0 K HYJII0 HA3bIBACTCS:

-HacTHoi Mpon3BOHOM TaHHOHW (YHKIIUU MO COOTBETCTBYIOIIEH NTEPEeMEHHOM
-IlomueiM nuddepenimanom qaHHOM QYHKITUU

-I’'pagrentomM gaHHoOM PyHKIIMU

-ITonHbIM npupanieHuemM JaHHON (QYHKIMH

Toanbiii quddepenunan pyHKIUM ABYX nepeMeHHbIX Z=f(X,y) BbIYHCIIsIETCS TIO
dbopmye:

-dz =dx+dy
-dz=1z, +z,
-dz=1z,dx+z/dy
-dz=2z"-dx

IIpousBoaHasi o HanpaBJeHUIO PYHKIMHU JABYX nepeMeHHbIX Z=f(X,y) BbIUHCAsIeTCS
no gopmy.ie:

o0z oz 0z
=—COS¢ +—COS«x

o ox OX



_82

— =7 +12

oa 7

oz oz 0z
-—=—C0Sax+—COosf3
o ox OX
—@:gcowﬂ_r@cosﬂ
ol ox OX

e 2,2
Haiigure noaubiii AudgepeHunan GyHKuuu Z=EXy+ Xy

_dz = cosxydx + 20 dy

_dz = cosxydy + dxydy

- (ycos xy + 2xy?)dx + (xcos xy + 2yx?)dy
_dz = —xcosxy + 2xy°

Ykaxkure HauboJIblIee BO3MOKHOE KOJUYECTBO YACTHBIX POU3BOJHBIX BTOPOT0
nopsiaika GyHKUMH TpeX nepeMeHHbIX:

-12

JluHuu ypoBHsi yHKIUH X° +Yy° —z=0 NPeACTABJSIIOT CO0O0¥:

-CemeiicTBO mapadon

-CemeiicTBO TUIIEpOOI

-KoH1ieHTprueckne OKpy»KHOCTH, PaiiyC KOTOPBIX YBETHUHUBACTCS C POCTOM Z

-KoHueHTpruueckue OKpy>XKHOCTH, paJInyC KOTOPHIX YMEHBIIIAETCS C POCTOM Z

o z=xe" + ye'.
Haiigure yacTHbIe NPOM3BOAHbIC GYHKIMH ABYX NePEeMEHHbIX :

a—zze” +EI;E:€"}I+€I
i dhy

E—Z:e? +yef‘;a—z:;alse~"+ex
i £hy

iz 7



iz iz

— =xel tye', —=xe’ +e”
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I'paguent pynkuun z=2x-y B TO4YKe (1;1) 1 B Touke (0;0):

-0OT0 OJHH U TOT K€ BCKTOP

-3TO0 pa3HbIE€ BEKTOPHI
-He cymectByet

-PaBeH Hymr0

. X
Hanpagienue HaucKopeHiuero BO3pacTaHus PyHKUMU Z=2Xy+— B TO4YKe (2;1)
y

3a/1a€TCHA BEKTOPOM:
-c(4;2)
-t (3;2)
-t (1;2)
-c(41)

6.5. OneHo4Hble MaTepHuaJbl 1Jisd l'lpOMe)KyTO‘lHOi/i aTTeCTallun

Donp BOIIPOCOB JIJIAA IIPOBECACHUA IIPOMEKYTOYHOI'O KOHTPOJIA B q)opMe IK3aMCHa

Paznen nucuunjanHbI

Bonpocsl

Bgenenue B
MaTeMaTH4YeCKHi
aHanus. Teopus
MPEIEIOB

1.

©COoNOR~ LN

[Ipenen nocnenoBaTeNbHOCTU U npenen GyHKIMU. [ eomeTpuueckas
WHTEPIPETAIIHSL.

beckoneuHo maible U OeckoHeyHO Oosblre GyHKIMU. X cBOMCTBA.
CpaBHeHHE 0€CKOHEYHO MaJlbIX (DYHKIUH.

OcCHOBHBIE TEOPEMBI O MpeJieiax.

[Tpu3Haku cyniecTBOBaHMS Mpe/ea.

beckoneunslie npenesnsl. OTHOCTOPOHHUE MTPEJIEIbI.

3ameuaTenbHbIe MPEEIbl.

HenpepsiBHOCTh QyHKITMN. CBONCTBA HENPEPHIBHBIX (DYHKITHIA.
Touku paspbiBa QyHKIUH.

HuddepenunansHoe
WCUHUCIICHUE

el
[N =)

el e e o
abwiN

16.
17.
18.
19.

20.

. IIponsBoaHas. Ee reoMeTpu4eCKUl CMBICII.

. CBsI3b MKy HEMTPEPHIBHOCTHIO M TU(PHEPEHITUPYEMOCTHIO.
. OcHOBHBIE T€OpEMBI 0 TUPHEPEHIUPYEMBIX PYHKIUSAX.

. JlJorapudpmuueckoe nudpepeHnupoBanme.

. Muddepennnan pynkuuu. CroiictBa nuddepennuana.

. CBs13p quddepennrana u npous3BoHoN. Berancinenue

muddepeHnmana.

I'eomerpuueckuii cmpicn auddepeHnuana.

IIpouzBoaHbie BeIcHIMX MOpsakoB. [Ipasuio Jlonurass.
BozpacTanue 1 yObIBaHUE QYHKIIHH.

OkerpemyM (yHkH. HeoOX0uMBbIi 1 TOCTATOUYHBIN MPU3HAKH
IKCTpEMyMa.

BbInyKI0CTh ¥ BOTHYTOCTh Ipaduka GyHkimn. Touku neperuoa.

HHTerpansHoe
VCYHCIICHHE

21.
22.

IlepBooOpa3Has U HEONPEAEIECHHbIM HHTETpal.
CBolicTBa HEONIPEIETIEHHOTO NHTETpaJIa.




23. HezaBucuMOCTh BH/Ia HEOTIPEICTICHHOTO MHTETpaja OT BeIOOpa
apryMeHTa.

24. Meton 3aMeHBI IEPEMEHHON B HEOTIPEICIICHHOM WHTErpaJle.

25. Meroa UHTErPUPOBAHUS T10 YACTSIM B HEONIPEICTICHHOM UHTETpalle.

26. OmnpeieieHHBINA UHTETPAJ.

27. T'eoMeTpUYECKHIA CMBICIT OTIPEACIIEHHOTO HHTErpaa.

28. CBoiicTBa ONpECICHHOT0 HHTETPaIa.

29. Beruncienue onpeeeHHOro HHTerpaa.

30. MaTerpupoBaHue 1Mo 9acTsIM U METOJ 3aMECHBI TIEPEMEHHO B
OTIpEeIeIICHHOM UHTETpaJie.

31. 'eomeTpruecKue NPUIIOKEHUS ONPEIACICHHOTO HHTETpaa.

32. HecobctBennbie naTEerpassl | poxaa.

33. Heco6ctBennnie naTErpansl 11 pona.

OyHKIUA MHOTHX 34. ®yHKIMU MHOTHUX MepeMeHHbIX. HempepbIBHOCTD.

MepEMEHHBIX 35. YactHblie npousBoanbie. [lomubiit quddepenimar.

36. [IponsBoaHast GyHKINU 110 HATIPABICHHIO.

37. I'panueHT.

38. YacTHble MPON3BOAHBIE BBHICIIUX MOPSIKOB.

39. DkcTpeMyMbl PYHKIIMHA HECKOJIBKUX TEPEMEHHBIX.

40. TToctpoenue SMIMPUIECKUX POPMYI METOIOM HAUMEHBIIINX
KBaJIPaTOB.

6.6. IlIkaJbl 1 KPUTEPHH OLIEHUBAHUS M0 GOPMaM TeKyIIero KOHTPOJISA U MPOMEKYTOTHOM
arrecTauuu
[IIkana v KpUTEPHUH OLICHUBAHMS

Ouenka Kpurtepun oueHnBanus 11t MEpONPUSTHH KOHTPOJISI ¢ IPUMEHEHHEM
4-xX 6aJIIbHOM CHCTEMBI
«OTJINIHOY OIIK731, OIIK732, OI1IK7y1, OIIK7y2, OI1IK781, OIIK782
«XOPOLIO0» OIIK731, OIIK732, OIIK7y1, OIIK781
«ynoBjaerBopureabno» |OIIK731, OIIK7yl, OIIK781
«HEeYT0BJIETBOPUTEILHO» |Pe3ynbrarel 00ydueHust He chOpMHUpPOBaHbl HA TOPOTOBOM YPOBHE




